Radish and spinach leaf protein isolates (RLP and SLP, respectively) were prepared from chilled aqueous 0.2% sodium hydroxide extract of their leaves. The RLP and SLP, and those supplemented with methionine (RLP+Met and SLP+Met, respectively) to become equal to casein in methionine content, were compared with casein for their effects on serum cholesterol level in rats fed with a cholesterol-enriched diet for 14 days. Each protein isolate was incorporated into the cholesterol enriched diet to provide a 15% protein level. RLP was extremely inferior to SLP and casein for body weight gain of rats, but that of rats fed with RLP+Met diet was almost equal to that of casein and SLP groups. The serum cholesterol level in rats fed with SLP and SLP+Met diets was significantly lower as compared with that of the casein-fed rats. Both the amounts of excreted cholesterol and bile acids were significantly higher in rats fed with the SLP and SLP+Met diets than that of the casein-fed rats. These results suggest that the hypocholesterolemic action of SLP may in part have been due to the inhibition of intestinal absorption of both cholesterol and bile acids. RLP+Met diet tended to decrease the serum cholesterol level as compared to casein diet, but the difference was not significant. Key Words leaf protein isolate, radish leaf protein, spinach leaf protein, serum cholesterol It is well known that plasma cholesterol level in human and several experimen tal animals is affected by dietary proteins, and especially, plant proteins such as soybean protein isolate (1-5), sunflower seed protein isolate (6), potato protein (7), and wheat gluten (8, 9) exert hypocholesterolemic effect as compared with animal protein such as casein. Cho et al. reported that leaf protein isolates, prepared by heating green juice from Italian ryegrass and alfalfa, exert hypocholesterolemic effect in rats (10). However, the effects of other leaf protein isolates, prepared by a simiple method, on the serum cholesterol levels have not been examined. This paper describes the effects of protein isolates from radish and spinach 627
It is well known that plasma cholesterol level in human and several experimen tal animals is affected by dietary proteins, and especially, plant proteins such as soybean protein isolate (1) (2) (3) (4) (5) , sunflower seed protein isolate (6) , potato protein (7) , and wheat gluten (8, 9) exert hypocholesterolemic effect as compared with animal protein such as casein. Cho et al. reported that leaf protein isolates, prepared by heating green juice from Italian ryegrass and alfalfa, exert hypocholesterolemic effect in rats (10) . However, the effects of other leaf protein isolates, prepared by a simiple method, on the serum cholesterol levels have not been examined. This paper describes the effects of protein isolates from radish and spinach Statistical analysis: The data were statistically analyzed by Duncan's multi ple range test after an analysis of variance (ANOVA), and significant differences of the means were inspected at p <0.05.
Results and discussion. Nitrogen content of protein isolates from radish and spinach leaves was 12.1 and 12.8% on dry matter basis, respectively. The amino acid composition, and Arg/Lys and (Met+Cys)/Gly ratios of RLP and SLP, in which both ratios are considered to be important factor in the regulation of cholesterol metabolism (10, (14) (15) (16) (17) (18) (19) , are shown in Table 2 . Sulfur-containing amino acids were higher in RLP and SLP than in soybean protein isolate (Ajipron-S2, Ajinomoto Co., Tokyo), suggesting that nutritive value of these leaf protein isolates is superior to that of soybean protein isolate. However, the reason for less body weight gain in the RLP group, compared with that in the SLP group, remains to be clarified. The Arg/Lys and (Met+Cys)/Gly ratios of these protein isolates were both intermediate values between casein and soybean protein isolate, indicating the possibility that protein isolates prepared by extracting from spinach and radish leaves with chilled 0.2% sodium hydroxide may have hypocholesterolemic action. Table 3 shows the effects of dietary leaf protein isolates on food intake, body weight gain, and serum and liver lipids concentrations. Both food intake and body weight gain were significantly lower on the RLP group compared with the casein, RLP+Met, SLP, and SLP+Met groups, but these were almost recovered by adding methionine to the RLP diet. Body weight gain of the SLP group was almost T. SATOH et al . Table 2 . Amino acid composition of casein, soybean protein isolate , and radish and spinach leaf protein isolates (g/16g N).
equal to that of the casein group. These results indicate the possibility that the nutritive value of SLP is superior to RLP and comparable to that of casein , and further indicate that methionine supplementation to the RLP is effective to improve its nutritive value. However, as the 15% protein level in the diet is not enough for the maximum gain in body weight in the growing rats , it may be necessary to examine with a higher protein level. Rats fed with the RLP, SLP, and SLP+Met diets showed a significantly lower serum cholesterol level compared with that of rats fed with the casein diet . The RLP+Met diet tended to decrease the serum cholesterol level compared to the casein diet, but not to a statistically significant degree . Atherogenic index of the rats fed with the RLP, RLP+Met, SLP, and SLP+Met diets was significantly lower than that of the rats fed with the casein diet, suggesting the possibility that RLP and SLP, and those supplemented with methionine , are superior to casein to prevent atherosclerosis. The concentration of liver total cholesterol of rats fed with the RLP, SLP, and SLP+Met diets, especially the latter two groups , was signi fi cantly lower than that of the casein-fed rats. However, the concentration of liver total cholesterol of rats fed with the RLP+Met diet was not different from that of ROL 631 
